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(57) [ttttlRttDlSEll] 

[ffcJSS 1 ] mRN/"©#y77Vi<'> (tf'M) 7-Y;ko 
-SB^it tftc&gpa©* <* ±iS©#si< 'J A 5? * U 9 K 

iKte«fc^r.DNA4H«f*ii-rsci«cj:*). wwfc*n- 



2 

*#(»-r s fc«&©#»*w f o - - > f 

[11*512 ]f»-^-rv-j»J. #yA7^;U©-2|S# 
ifetf «c&SB#©-f <' ±iiS<D 2 r><DiW y A 3 ? U * K 
K« 7" y if XT 2. . M$9 1 !2iS©^ffi. 

* F*»6 * # </ Affiffifttttt. *$ itftf y AfBlintR 
il!<©T<*Ti£©:2>fr < tbl?9 U*9=- F*>6&S2M< 

y AffiM^MWidtr. m$gi i fai$©#j£. 
io [m$q 4 3 y Aifflt w««3&y>& < 4 1 2 o©a 

u 

n«N^S^»-MS!-y->7 , ;l/^fflB0. 



3 

tctf >J A8KM>-*-<±»©## 'J A 2 * utf* K4>fc < 
t h l ok /% A ■? y y ^ XT* »-* y =f f 1 ** ^2 * 

»— ^y y-<x-rsmRNA%jsg£^-rs 
cicely, ^-^-fv-AJ^-fxy^^x-rsm- 

cm-?* a-?—&^aiv v-<x?h%i-imv>7 

Sfr-fe<fctff&:i*H*©4>&< i &&•?#>© DNAlfttclS 
r. * y 3?** >? i>* * f 7*7 w -? y y 

Km=i»mmm. ^jzzfmr.-fvA-^-^A^vtt 

[III** 8] n—t5 4-?-1fi, ^"MlWiWJ 
A8P#©T<±ifc©4>&< tb2-?<J>Z>;\s*? FtC" 
47 V if 4 XT*. M*B5Etta#&. 

[m$99] Sl-^-fv-j&i, *yA§B#fcJ:l>'*y 
A«S#©-f <±ifi©i!>&< it 1 -3©**l/*?- FK-" 

-^y^x-rs. m^i5ett<D^£. 

[W#^ 1 0 ] A >pte < £ fcu* * u 

F*6ft«*U AffifflftBUfc *»J:Cf#y AfflHW 
«gJi©T<-T*©^j:< ifcl 5?^UjJ-^ F#>6&-5# 

# y a tafflw^««r^t? . 5 BMstonm. 
imm i n y Afflttaw#*»i>& < t & 2 o© 
aftofc** u**f*&&*. f»*moiei£©m 
chi#i 1 2 ] y Atafiwm^ 3 - - Nv^^tf 
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©^ffi. 

[Ml 3] -fv-*$d>&<£ 613**1/* 

?F#>6ft&. SII*aiflE»©*& 

*F*>6&*. MUSElom 
[llt$JB 1 5 ] m—fv A < <fc & 9 2 ? u* 

[ft^fli 6] si-x^-rv-ros^^Fiew? 

10 ^AtcjliR^ft*, HWOBiSEttoatt. 

* * FPJ«ix> F 5? f ur— MBMMft* 
Sir, ii^5KiS©^ffi 0 

8] ^-X7-fv-teJ:o-^-7-7^-7-© 
4>& < 1 4> 1 -3#U8t©:t 'J rff 5 **^* * U*?- Frt> 

w*? FKW*#^5ig»©* y^-r^+^5? ^ 

20 [S^20] Mct^'f^^WWM© 
<i*©*y rff^+i/^U:*-? F^T^S&S^^U 

Fi29d*W-r*. I1W?J118I2«©^. 
[IS^J12 1] m-+yd'f r ^+^5<i'U^5 : -K*5, ^ 
»ffi?IJ©mRNftrt CCS * tl ^.IB^J i HMWK H-©E»J* 
^tf. SI*^5lffitS©*fife„ 
[19^2 2] m-WI^J»H4i©<l^©Jt 

[W3JOI2 3] dMTPs©?iga ; &* t ]20AtMWT«:LTS^ 

30 ©ifitnii*^ y ^ ^ 1 v > y r ^ ~> a xc«t y 

*jfi-r-5« m^iH5ett©m 

[8S*3S 2 4 ] dNTPs©ilg£ift 2 u M 5C L T-S * ©*t 

Mis* # y^7-H2f-x-i , >y7i'~>3>{cj;yiiis 

«Fje-y--< X©;\*> F©#S*fc« w^;u©J:b®Cc «fc y . 
5. t»*ii5fass©*ft e 

40 T*nBIS*«iE1|tiaiB*>6«c4. IS3S*5iatS©m 

ifsS^S* h ©{I * ©fillip* ^ n - ><k-r 
*^t?. M«Q|5!Btt©m 
[W^2 8] *y77V^> h^fh©- 
^»3feO'{cgESS^K)-r C±jiK©#* A5? ^ u^-^ Kii> 

^c< it 1 occ/W7*y ?ax?&. ^<itn© 
< i 1 1 offl^rt y 3f^i'i!{' u^-^ k 

50 [1**^2 9] 4>ft< it lO©^-*y=f7 : ^ + ^? 



5 

±»©0>& < t fc 2 o©* * u*? K(C^ -r xy 2V X 

[f**313 0] 4>fc< th \r><Dm-t , )^^t^^ 

* fft. * <) Amwoy-Wft&VicmtMKD? <* 

±iift©lO©*?U*7FtOWXy ^X^S. W* 
[5**313 1] JS-tf y -f U47F#. 'P 

* * f* 6 a s m <) Ammmmm at? . i**!i28f e 
.m*>i 3 2 ] y Ammmm^tt < t bnom 
[5«*]i 3 3 1 ## ') Awmmm'pu <t*>2o© 

aKJR»l/4-^F4B64:«. f**J!3ife*£©* ? h. 
.»#* 3 4 ] AffittftttttP 3 ' - 
ft. f : ^-+->i/^y>i; 

**31*)M*32l3«© i t l » r. 
[1**313 5 ] m-t <) i>l<*? VftPU 

ho 

[ 1**313 6 ] y d?***/* >?\,*=f- wptt 

<<bt8X»U*?Ffr&&«. f**if 28fBi£©+ ? 
h. 

[1**313 7 ] y ^tf+i-X * K*y>JJc 
< ifcQ^Utf^KjtPfctc*. 5**3B28fe*)(©* 30 
K 

[f**313 8] m-fjUffdrisZin,*? F©X >/ 
l>*? FEW9>#A{cflHR3.h4, W*i36iatK© 
h. 

ft. mviztitc&MomfeSts. i»*Ji28iet8©*^ 

K 

[1**1140] *-*y:f? s *+VXd'U*7FSfctt 
!S~*y:J7***^;**U*7F©X*U*7FI5?IJ 40 

12,8©* •> K 

[S**>14 1] S^-*'J=ff : **l>3ii'U**F*fctt 
»-* y rW+i/x * u*# f*». ^nie^J©mrowrt 
Cc£3:ft5EM£B-©iBai*£&. f**il2852&©* 
» K 

[f**3§4 2] aS-^Usf^ + i/X^U^-^Fifctt 

&©*y:Jf f tf*S/S?Utf7F#>6&S > 5**312812 
IS©+?h. 50 
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[11*314 3] ti&HD*') 37**^3 9 \s*?¥ftm 
tZZUt? Kismet <=>«&©* 'J a^+fX V 

[31*314 4] 8B»©*yrff3r*t/Xd7l/*? F*© 

<i^©4- y ^7=4-+^^ * u** Yft+ft&ui* t> i> 

**FB5»J**TS. I**3l42i2i8©* •> K 
[11*314 5] *-ti;^mi'J«fU*fK* l T 
, ! MC ,T, , MA ,T, , MT.Tj , M: ,T, , MG J, , M4 ,T, , MT J, , MCfe «fc 

c;*ti6©fi^«rt>e>ar*»*»?)«i?3*is. 1**3128 
fats©*? f. 

[8**314 6] »r*y=ff : 5i-*^x^ 7 F#. ap 
-1 (B57"Jg#l3) ,AP-2 (E?U**14) ,AP-3 (12 
?J#-*fi5) ,AP-4 (Ef"J##l6) ,AP-5 

7) *zuztx%<m^fthuzmfthmizinz. 
t**ii28ieiK©+ v h. 

[i**«4 7] setc, iifin^T-, y^-xh 

7>Xi"J -fit— fe\ cNTPs. PCR^'^^T-. ^MRN 

a. yya-y>. *te<ty ; a(Sij^©^^©oi'>t( 

±**tf. i**3l28ia*S©*-7 ho 
[19*314 8] SfcCC, ffllSA^nfiNA^^Ii-rSfc*© 
S**St? t I**3l28f3*g©+ V h. 

[1**314 9] S6CC. 2fct±©1£&-?>X;t4i©ffl* 
©niRNA^T-©??^^ fc« U ^^it^-T 6 tdb<0%- 1 
y 3"ftt->5! ^ U ^ 7 F te-t o*^- + y 3" r 4" * i> 5f 
^U*7F©«fflfl^S*dtf. l**3i288a*S©*f 
h. 

S^©WS 

*fflH(3:i992¥ 3 M iiB jc fflHS $ ti/c^H*©*ffl ffi 

^07/850,343^-^MffiWCafe S. 

ffl^©mRm©^HlffiteJ:<>*^D----=->^ffi 
fflia*© jafi^© rS14{ t Ztih ©mRNAte cfcO'SSMS 

©aate<to'S(cs^jtxi». sin-mite. m®. m 

m^wsmmm ,000©^^ hmmn^tsft. 

fi-r^o jim. 3o©u^;i/©5%©— o-cs^r-s. 
-SB© r«s^j mRMA.ifflia*ft:Omo,ooo3e-ffa 

U ^3,000-^4,000© r^ftj mRNAtJiffllia^ifcf)^ 

300- 5003 -eur^n.ooo© r*$o^ii 

#a-rs. *ra«E*j<tyf<g«s©iiRiw.c«i:*)*»3n* 

n-WtSn^S (Sambrook) 
6> Molecular Cloninq:A Laboratory Manual .Secon 



d Edition, Cold Spring Harbor Press, pp. 8. 6-8. 3 

5*#jra-e«fc) . 

£^©i3WcBg6StK:-x>Ti>< 6*>©*nH# 

b. mm<Dm& : ?-mwi%mmtc\mmic?*>ctt,cj: 
stcjjioae^orajeB. ^1+59*41*41^9 

4#-~>z sftWit fct*H *<D»41V94V-i'3> 10 

i<)94a-i,a>wm> m&r®mMmbtcM® 
i*4i') 94-e-: 3>%ffiom>k&z%mz'mm 

Ifi?**, iPyAmRNA43rS©»*iP>SIS{0. ^-t 

TRNA«t»14DNA/-Kyy7— fe* ( TjiS^f&J ) fccfctf 

^-lso^s^^e^-s^y 3?t*i/v9\stf- k 20 

g&"£i&B. RNArim'W^y r"*©RN^*x*y 
3-Zt-)\>* v 9#->Zft$RLX 3' t Ko + i^HsJ; 
0'5' y>K4K-ryjK5t*UT— fe'H ( rRNAase 
HJ ) ©&ffl£^<fr. mRNAimC- y i?teJ:C>*+> 

R>t«:J:«)ffl(r>6ns-Ji©RNA^-f-?-*fP<&c4 30 
K J: 0 cDNA©^«*^^S. c©^««tf>T»* 
£j&3ft£cDNA*%RNflieyiJ©5' *ffi?r^ 

^fiEJ:^ 4)StOC^-33!r>©^©-)J3«-C*S755. 

Utf^h". SfeSilKB^**^*^©***';-? 
-f--Ot'£ttflQ-f&. tt?-<f Jl/U&tC. 7**i/97- 40 

L. S^S?tX*cDNAi'Cl->©^-C*^ mRNAE?IJ©-f <" 
±S5E©7 r 5t-*i/^T-^;l'h-7f h (tract) Zftt 

■Y>f#Kfct>T[*w©!fS2?£ffi»t,?#. -?-tT-y-»!/ 
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©ie?ij&££ii#u#s. 

cDNA©MIIW s 'QfiS 3 tilt & 6 B, a$0tt:/9X3 K* 
fcB"i» -C ^^-^ * * - * (CgEcDNA* * P - Wt-T S C <t 

-C^-JC, acDNA©¥m*ffi«riSSiMg-rSC4(C«fc 

*HBt»*j. cni*-ttawiis*tM*<ci,>. am&fflsti 
ry^*-*ttcoN*iO*iiK:ffjjrt-*c4*dt». % 

ft?.. 4l*41V y-f€-i'H>(C < tO 

^©SfiT-tfPteSftS (0j;LB. Sarg ent T 
D. ,1987,Meth.Enzvmol . .Vol .152,pp.423-432;Lee^> 1 
991 , Proc . Natl . Acad . Sci . , USA , Vol . 88 , pp . 282 5 - 28304 
#H8-t£<fc) . If^r-?*?-.* ^W^y g > 
©HKfltofStt. WTOifcOr**. cDNA©*§*flS& 
^L/t^lS-rS. C©-#$lcDNAB> tf'JA mRNAg 

ttimtthcmv-ii? y-*>6fpsci*s-cts„ 

K^ISScDNA^ifii^BS^H^eWjiPMCniRNAt ^ 7 
i/T^fr-f Yfl5A<D9n-?Y95V ^-CCj:i3cDMA:m 

iwvW:/y * F£#«TS. £19© r^tt 

fcj S^cDNA^ffl^r. R-iffliaiia©cDNA*fcB-y^ 
S ? ?DNA£Xi> y-->^f 6 0 

•y ^ h 5 y ^ y i y * -/ a >immmm 

BaKfc^TlBSSnijie-?©^^^*. ^-l-cbp 
^BffS©«H8S*fflK:©^#a-r^,ae^5:^»(crs. 
l/*»0SC*6. ^fS©n«NAE?iJ©^S^to-r^!Q:B$H© 

*. ?i*»nfc*a«t*)BfafiDiM!«^-cj:»)M«:a* 

©J& 6B, 5 l^nfc^ 47') 94^—^3 >{c<fcSj§£ 

^©»B^Bft6*^ 

^^©6H^ 

^-f?B. 5>%<<tfc2a©^y=ff : 3i-4 ; ^^i'U*9 i 
KT'^'f'v-tfflt^^y^^-HfttilaffiCCj:'). mRNA 

iiittfc. v-t-^oriu-rtvx. &-®i=7 

4 v— BmRNA©^ <) A7~4 JU©&#J© A y ^ 

K©-r<-±te©iE?"j^tfg|5fij[K:/N-Y7'y ^-fx-rsc 
ttfvzz>miiz%?>. tisxn-oiuv-ti&M 

© (artitary) ic^J^tf. (SOT/O-f Kfel>t. 
^-©7"5 ^v-BmRNA©^'; Ai^yy-^Bc^lJ^tfgB 
ffi«:^-ryyy^X-r«Ci3&s-Ct*S5>J*d*. 

r»~©7 , 7-/'7-Bffis©a3?ij ; &$t?. m<D7iv- 
^(ctei^r. »-©7'7^v-«ffE©iB?ij*^, -e 

L/r^r©y7^V-BmRNA©3-»f'y 9 (Kozak) |2?li 

*dtrtSti«:-»N -f^y 94i~ti> 3E8l£d 



(5) 

9 

ts. ffe©7Xa-*ccfct,>T, m-<D?'yj v-tiffig 
©EW*d*. *LTJ|::©X^vHiK*!]©E7'J£ 

£mRNA©!fS5£©i2?iJ b IWHfcW-OE JUfcdfc. 

©X-5 % > -ttmRW©i2K^©/cfe©?'5 -<-7—t 

b-cm^n. ^ or -?•©*£#£ 0£cDNAttgi-©X7 

& e> $ 6 * * JU© x f - - I^Sfc J: £811- 

NwiJ^fiSWKIgJgsn. *t/c*Wfc«:j:D fastis 

y £ U*? 1 F J » % mRNA©jg& 20 

9»cm»6*i*Ci«:J:0cDNA(©lll-l»*f¥J3Eb. *L 

C©X^V-#mRNAiC.'WXy S^Xb. 

cdwo^-ik©3' *sg**is-rsK*)». 3' x^-f 

©ifiBK&^SftStfy^f^+^Si'l/:^ FX? 
-/-?-T*£<L5£*;**lS. JUroX^v-a:, t© 
X^V-flkW^sg-^COWXy i*VXU #>OcD 30 
WVO»-«l©5' **ta3g-J-*R»)». 5' -?v4-? 

ffli^T. ffiS©iB5»Jt3^^{c^>^A^*/cttJ>io 
tLhw^accporgp^Wtc^v^A-c^o *>£„ fife© 
Hi l/C. ttKOE5>Jt*«£©tk*©-f f 

F*/ii«-o©f : ++->J? £ F£g 40 

g^©irRNAi3^jCCfgRW}C3?Lt» (:4>fc< i4>50*5ffl|S] 
©) ISfiJ^^tJ^. ifc«^fl©nRNAge?iJ£££&l,>J: 

L-cffiwct. HE»w{ciq-r<>*»)5«. *wmm 
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X 7 W "7 - £f*;g£j& L. T mRNWDcDNAlll* BfSS Z> X 5 

«MCC|S]-©X7 V-«mRNA©gE?IJ<!:|5l-©6e?IJ*§ 
50%tt±I^-A t C7 , 7-f-7--C*0 > •ei/T&X^'T 
v-ttmRNAiHJ— ©I2[6j (orientation) £WU BP^m 

Rhw i « >\ 4 x y y -r x l & i >a> * & atgffl m-c & t, » 

A*> ^©Jr^^X^^v-^ffl^-CcDNWD^-IRfCM^ 
X'J ¥4X2ik*CtifiX%. fe'«CJ: 
•3 fa&^fiX LT cDNA©mil IK^^RET * Z . *^JBSCC 
fc^rffiil^ns. mil r/wxy^-tf-i/ 3 >j te 
«ti>' ivwxysf-fXj «mRm$/c«cDNAilli©lffl©^ 
•J d? 5 **^* * u*? F©£S*f£ LXfemtiZ. 

* F*imRNA*fcBcDNAi^ ■{ X 'J 2^ XT 5 T^frj 
«, mRNAlS /cBcDNAi©ffl©^* 'J zf^X^i/Z i7 [s^? 
F©^S>Pt*^D, l^©fcf 

*IE3?tJj t*. PI«©t»t6teJ:U ! R«©i|$«*WrSSe 

^ 0 3>-fe>-y-xie?ij^tf7 , ^w7-©<gffl(s. gfg 
©jajs^^r 5 y-©ii?jn©y >/-i-©^p-^.>y?r 

*5=-FX7'Cv-© r»* L/l»S3j r--y>^ 
©Blfa©^tt*i«fcD { lfflia*©^-C©raRNAKM'{ X'J ^ 

©^-yj^^^^i'U^^ FX7-fv-(J, lO^i^U 

^•^ f©* y ^^+^3? f f v-<fc y t> 

FX5^v — -(DZh^tiyXf&teZfU*? F 
©4-OBi"©{^»> ffllta*©&n«NAAW Xy ^-f X 
T SOtCjfcBtt ^ y *i^5?fU*?FX7^-7- 
©ISt^ttttlS-tiSo 

-OO^ffi^istiT. —JHWtC. mRNA©^ 
y Af -f Jl<DM~<DA V#Zi>U*9 F©T <-±ffi©ie 

w**t?«ffiK-'> y x y ? 4 x-r z> c t tux z z$mz 
■gtsm-<D* y >? vt* fx-7 -t-v-zm 

^xim^tztc^icnfmimnb. zvx> ±m%- 

v-. mut, tt*©KW**rr4^5-f^-» ^x^ 

^■7— fey hiUTffl^&tfy^— fe**i*Bffi(C«J:l3cD 



II 

4 )\y(Dt <' ±S*CDraRNAS^JtC^ 4 7 U ^ XT -5 C b & 

th l 2*u*^F£^ #yA7*Y;l/&t'W 

jKDt <* ±»©mRNAK7»JK: $4 Xf & C <h#*C 
*S*y J-ft + i/ZZUt? F©3' <D2)*^Utf* 10 

*F#Vhrr*£#> *(DR. V(ift+^7f^l/- F 
(dA) , ^J+S/^T-U-h (dC) , S/cteirt+V 

i/^^u-h (dc) r&o* *otn« v 3' 

U**F da dC£fc«r**^S^lx~F (d 
T) HI%. *f*l/C»»-©^^^^-(Di^Jtt 

5' — 1 1 1 1 1 1 1 1 1 1 INV (E^J#-^ 1 ) -C*^ 0 2 2#U 

5} (junction) CCfctt&S— <D:/^ v-(D{4g£0 £ 
jEWfc*£U jESttt+y^t + ^^^U^Foafe 20 

tt. mRl^\if>7 , ;l<«i2C7)7yr3- FtC^SO^n, ZLX 

y a ?■ -f C±8ton*N«MK:^ 

-etT5' %m<Dl2Z>7l<*? FB#yAf--fiU«C^-f 

^yy-rx-raci*«r*s, wfe. s^-fv-B 

5' — TTTTTTTTTTTTV (fig^j#^2 ) ^WfS'C*^ 
5. »-0^yAtltir^+^^^U^^F0^ffl 
tt, •SmRNA<DI^SCC^S&*y ^f^ + S/* ^ Utf ^ F 
©$£3K:i$6*m n«NAEJ»Ji#yA 40 

^-f;U©iMS»»K:^-/v-«:T--y >^3**fc 

^u*? FOttflitt. r--y>^©«FStt 

J8tt# y A f" 4 )UDT <±m<DmWfiffillC" 
X-rSCi*r*5 3Jl5LbC[)^^u*^F*^5 4 Q 
3 ' *»^©&* * U F©fttt«jE««:a^ft3B« 

^yy^x3-&s&»a>B?ijtt. aansnfcftftftiw* so 
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y AffllSHj* * FteBBTS 1 3? * utf* FCC J: 
i$ttx^y-r.>^cc«j|fflwrtt<, ^'Mf^w 

T <* ±ffiOtifiMDs ?<{ X?Z2a±.<DZ fist 

9- Yb&fc%-077 4v-*&m?hb&*M&m'& 

tzotc&mu* y * u** Foftswwun 

TSc 7*^^V-5' - I I II M I NI MA (Bfll 

##yA*Hlffl < Ji^J#J:0*<4Si, SmRNA 

*J**FU *LT9S*U:i-*F©fi3*c*S. J?$ b 

-i/-i/a>i/^;HBWK:^^^y yjXthcbft 

{CmlWiMJttS: 7*^ ^ 5 > £ C i (c J: 9 nflMV£«M 
v~te&tji<bblQZ?ls**\:<D&Zf)mtL<> * 

ur2o>?^u*^F*r©ssr*D ; >s. -- 

LC^flWKCc^^rB. E9II5' -MnTTATTNN (gB^JS^- 
4) tt, Si^J^CCTTTATTMC (S3^J##5 ) T'^^cfc^ 

ft, toJzVfvAv-*? YbLxm-to&vm~7v 
-B^tt< ifc9JK*u*^F©SSrftO, ^ur-tf 
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^©y^v-aiioJ^U*?- F©fi$-C$>£. 

*?$Li>fiSl${cteOTB. 5 
B. 7>yA{CS^§4l-5*\ SfcB. S-©^5-f7 
-tt«RSnfcffiK©KW**tf*>. ±fcttfll-©:/5 
-f v-BWBW3RB«KW**tf. 

£f$U>?itt$CUil>TB. n*NA©3lf v i>E&lt9m 

NNNANNHTGN (K?lj#*t6) SrWf * fcBI2?ljNNNA 10 

NNATCG (|g?!jS^7) NB 4 O© 7***^2 

* U ? F (D&M<DU- tnX'tbh. I > < 0*>©.®*ifC 
1>TB, ^-©^-fv-BS^tC. :/7^7-©fi3 

•7-©5' SfcB3' 5f^©i»rft*fcttJto3ftfcMK 

msasaBm&ti. 

ffeOMIKtiUtB. -«WKB. *^MB, &*D© 
4ffl^fcj£R¥©fc»{CmRNAlHli!|a4^7-f 3>^U 20 

B^<<tt>9?^u^^K©s$r*o. #um»i3 

5?^U=f^F©g3r*»5. ZL?20Z>?V*? F$T> 
v-BlO^U** K©S$"CfeS. 30 

3ft*>„ 

W*0t,»a*HI«:*Jl>rB. ^-©^v^v-©Bffl?>JB 

!R£ftfcffit©ieyiJ£Ttitf*p. sfcB^ro^-Yv- 
B8IIEI**SEai2?>J£§tf. 40 

teoaiKfcl>TB, -MWKB. $2MUB. »-* 
'J rff^i';* * U^if F 75 -Y v-fcJBWdMSK?© 

?:*-rSinRNA©iE?IJi^MWfC|5I-©i^J*Stfm-© 

t,>r*y s v—wmmtc j: "3 stfffiKH 
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tin*** F©g$-C*'5 > ^l^O^U*?- F^T 

v-BlO*^*?- F©S5-C*S. 
SfSL^SSfiKcfc^rB. ^-©^-^-©iE^JB 

KMRB*IHftE3l&&tr. 

JWcftJtWKfflltW&KW*** **I1©75 v-© 
E9IJB3 £(ClMIIRBtiRE&ie$#. ttlMKMia0U»^ 
5-/ •?-©»£ U>l02i>U*? Fcf(c#at-ct,>r «t 
<. SfcBtUa'm^^u^ F7'5-f-7-©S 
3*4>fc< £6 5**u**F*1«ft.3tf*<><<77 
-<v-©3' Sfc«5' *tt©l»-J*n*>(CfftD3ftr(,» 

fd>©MS«:fci>T, -««K. *»MB. fcfciRW* 
Wr^mRNA©S?iJk:*M6 < )K:fflffWAj:ie?ij^^ty^-^ 

mRl*\©^ffifcJ;f>*#f}i?S. te<fc{>'7'7^v- 

•fe? F£or®-te£t>iitr7 , 5 47-£m>rtf im 
s?*n,>ss»(c*st>-cB. n-*jLim-75 4-7- 

S^Utf* F©S3T*i). €-l,T20**l^? FSt? 
v-«io?^b+? F©S$-C*S„ 

*^©-en-en-j»w^ffl©«^*>©«p* 

KM>ttt, JjMSSnfccDNABiWtStl. ^(c3tH© 
cDNAB, *'^7-fe'f|«tectc;i-iiJ:!>ll^ 

*«W©*h*ft-«»&Jiffi©ft-33S»©»S5 L^.® 

litctei^TB. *n*ni>i-ofet±©^^v-*>6& 

O'^-t 'J d-f 1 ^ * i/ 5t ^ U ^ * F ^7 "7 
-©•fey h£{gffl-f ■SCitfr**. S-?!!P©fil«{c*} 

t >r . o i -?Jii±©sr- 77^7 -*5j£is^scE^^ $ 
^fr> fh?nyi-?aioi-tej;ysi7'7 

nanstf. *0T*fli3na^5-fv-©i«R*>6, -e 

ft. cDMft**llt-r4fc«>©Bfa©*ffi«:3l^l»r»H£3 
i> y*r s Fy;^Mwlft*ffl^-c«te < i:c> , |3]5£3n 
*#H©*ffitt. f ^F 7?f^;> -<^y^^ -fef- 

~> 3 > ^fijffl-r s^«e© n - i > iftmzmz. tarn 
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J:*HS*»J:CfJ|ilB*pItt«:r*. fl6©»ffl(c*»^r. 

#3M)i©2FfcB> 0fa©mRNA*ca*\i 

i*J. #liiieF*iJ:Cf*©«ft©«<»«T«:*jii>r* 
*#yv- 7 Vrt'© : ftfcWBtt6ftS. f6©J^fflCC*jt> 10 
r. *f6W©#£B. iiJRSn/cn«NA©^D-r->^fe 

■ *^w©*a^«^wcc«-r„ 

H2K. *»HB8l«S (A31) ©Nljt£*© 

3' ^©i3^J-C$>* (E51J##9) . 

H3B. mMM*tcufmmim-?vzmmm@m 20 

©£«rna±©niKF'J©.'-- if^aj Fr*S. 

H4B. 3lf v>77v4-?-<03f. AP-175<{-?- 
©<&. 3 if W tfAP- 1 7'? 3 
If 9 * 77 A V-*J J: tfAP- 2 77-{7- 1 •a*fy>j-t 

te^^AP- 4 7"? -rv-. fciCfslf?* 75 
j:0'AP-5^7^-7-?:ffl^fc. 4-5©jg (U->1 - 

4) ^enKsnnimRwfcMrstiitiife^^-r. 

i/x>'»yy;VT*S. c©y;Utt«T«:*Jt»T^ 
tCfBS&3ftS. 30 

£#3ft. ^CCUFSfig (32.5'C) KIWIS'? htfc 
AT - 5 4rJl> =i 6 £ 3 - >i 1 3 ft/c f D - > K, © 
5' ^©glJftffJi^J-C&a. SAl-5-fe;U7^>Bra 
sfcJ^'&gfiSl^llftP" ( -C-»^MK 

l£3ft£#. *pfilfcLT«£©WSWi«*WiH»3ft 

CiKiOffillShS. 40 
* U =W+*>* f Utf* K©fi$*SmRNA^©^W 
^■Y-/y^-f^-^a>(ca^-C*5CtB. #I6>!8© 

■sfc&tc. itffls < 3^D-->yjSifcBPCR©u-rn*> 

{C«t0. ilSTB. ysW+i'^U*? FB20$/c 

B-enw±©S3tcai^3ti-5. c©w«c*5»afti»* 
y3"^:t*->*:7W*^F©GBfflB, SSUBMcfc^-cisi 
^3ftSmRM©&£<ET3#. -eL/r^mRNA^isis-rs 

1+5BTC&3. *ja, pcR{c«tSDNA*y*;U7* yx 50 
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3ftfc [9 -4" 'J 7 A* (Williams) 6, 1991, Nuc. Acids 
Res., Vol .18, pp. 6531- 6535] . 

t> a - > { b3 ft/c * X 5 ©? 5 > * * — tf£St? 7 
7*5 F ( "IX cDNA75*S K" ) **:?>l><DW%Lt 
LXtifflVC, mRNA's©^9tJ^ ^ y f •*"■&*-: >a 
X fcJ:!>'ftgNPCR^©£g©fc&CC i &g£<*h£ 

©rtSfl-C W 7 y #4 X?&J:5 tcjI!R3 ft fc* y =f t* 
i> 5 1 K /7 v-©fi3 * 6 #>f>i3* Z U 
F©inrstfks*. -E-L/r^yAT-^^OiS©* 
MKcbivowr/u f -rx-rsi^ccji^^nyc^yj 

7***^2* I/** F©S3?r7*^l4©H-C^b$ti- 
1c. Aft** 9 Ffc<fc:> , lift£g3©7tMv-£fflt,> 
fcJtrtttttlt©**. £fiB8)©ttlltt(CH 0 T B42'C©7 

--y *i/ciWc/W7y 9 

4 X? Z t y =ff* * ~> * ? U * 5 1 F Wpti < i 9 5? 
i'l^FOfiS-C**). U "Cil»iC < £fcl3* J>U^" 

? f©s $ ©* y 3-7*** ^ ^ u t ? f *^ y a t- 

JU©±***^©IS^{&iMlr tb 6 C t ftifcfc 3 ft fc„ 
4. H 1 £#RRT££. *»q9©^afltAKKcSE9l 

SftS. mRNABS-T'^-Y-7-. M^BTTnTTTTTTIVN 
[E?1J##2] (T„VN) ( 1 ) ili^Sft, ^LTcDN 

/«-«*fWt-J-*fc»tcj8K^ (2) 3ft^„ 61T© 
i*J0{CcDNA5:iii|ii-r^. cdnaS— ift^r©^7-rv 
-Cc^fllt, *UT®m?8S©^^u^? F4sJ:0*ft 
^«i**tf«WS»jS>f©»f-79-f v-fcj:^y ^ 
=7 — \i* 94'CIC TO b tniRNA: c0N4i«7>^ S^tS L 

(3) . «flt*42t;{cfiTSttrinzi©75-rv-ftr 
(4) . *L-c^{cjag*72 , c«:±w f 'c#y 
y ^-^icj:^^!:©^? -fv-©#«^«*f|Ft 
(5) . c©«aa»ff*li»)iBl/"C (6,7,8) . 

z&WDwmiftmz. 4rEW©ffa©3tr-tt*»ff 

aswtcfc^tBM^^&ifc*). c©tfififfiB. s 
y y 5 - -fe'* fcfcHaa*3cJEtt# »; y 9 - * 

-t'^ffli^Ji^. 7*-?-<v-©T--y >^(c, # 
g^fi£in©^&{c . s» & * y y 9 - vzmmtmz. 

tttf fttf ft * O T{#g£fi£IflBiUR 3 ft y 

^7- ©iws afltr mt 3 ft & w n 6 ttc ». 

*»M©*S«:WJ-*«T©3WSW«. «m©B»© 
*CC^3ftS. IgfaSftSifcfK *^©*SB*6 

•5>sffi*>6*yAn«i<A©#ist{cftffl-r4ci3js'c*. 
u-c^e^&u^i/r, EP<p£ftfr4>©a>6gs&fc© 

7>{b(Cj;&^*fcB1«fiS6«)CC|B3S3ftaiieT© 
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tC*ff*JIl>fc!»#. TK Kte<fcO'#- 

rUft^ti/cAi ; ffi^ TnTrnm-n cA ( "t„ca") [e 

yijs# 10] &mi bx # y a f - A©±a*e{c-»N ^ ^ 

<)?-<X3i£. -eL/rS^JOTGATPOCC < "Ltk3") [12 
?lj##ll] £iItRLT*'JA?-'f , JUD288ig»*t < "b 
p") iiffift'W^y *t4XZ&tc. Cftt>2r>V>Vv4 
•7-Zm^XMm$ftZ&ift4MXte2SetvX&Z>. 

0ng©TK cCNA^X 5 K^ffll»r||]!iS$tlfc (HfSjfc 10 

te J; ') * 7 — fe'fcf;-?- * > i — -> - £ xttfr 
6rfrJS;**iXt,>S) „ «**^fK*. 1 a/M©^^-? 
-©ftbOtt:, 2.5aM<DT„CA [E?iJ&-sfio] . fcj:t>' 

0.5MM©Ltk3 [E?"J#^ll] <D?gg-C7''V-f V-4ffl 
l^«fc^«C^M3n/c. ( "dWTPs") ©rg 

gk. lOOfg. BP^I*i©200/iM^6 2iuMiC^M$tl 
fc. PCRA^-*-{i. ^^SXIgASBO^-Cg^C^ 7- 

- y > yjMifi i #-C42-c. ^ ur{#g^)Sx^*53o# 

T72°Cr-&itc. dNTP©jgg*5200wM©<i:# > 
gCD^M^PCR*^^t8^Sn, dlWs©?gg#20/iM 20 

CRM^©#S14(S. Jtit§DNA©$UPISMmt^tc J: 0 £ 

hs*i, »jft§nyti>--fx©$iiii»r)t*^$n/i:„ m 
^©^tcfc^r. S-©^7-fv-cc>FtL.r5fgw± 
©m-7- ^ ■< -7 -(D&mvmKD'ftm&z ma s ait c 

tW&^KSfttc. 2 m M / N©dMTP?SlS©(£T5C <£ 0 . 
PCRft^ilSC^MvStt'C [a- !, S] dATP, 0.5WM 
ta- JS S] dATP (Sp.Act.l200Ci/nmo"l) (C«fct3^5 
fttci)\ C © C £ tt. iSSg^fffgl?^ U T i"J JUT 5 K 

nr. pcRg^*ESiJ-rs©tc^g-c*^, 0 

h£8StfiUc. ^RNAte<fci>mRNA«. 
rtMi/y^ (cyclinq) J . SfcUlAtiMlUR 
r#jt (quiescent) J ©(,>"f ft#>©v?X 

i*«cr--;H/A:. aMefSfctt. *n~— 7^x©G 

tc <fc *) (C . 2 m M©dNTPs£JBl > "CT, x OV [ E?iJH#10] 
fc.fcM.tk3 [ffi5US#U] ©#aTT-PCR(C«fcf3WI3 
fttc. T„CA [EJIftHflO] ^7-/-7-fcJ:t>*Ltk3 [12 

4. Sn«:iifii^¥«J©»{t{c«fcS«31tcB8-rSrta5=i 

> ha-MCf &;TK mRNM*«*fc'3irj303b , -r 50 
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##T{cfc(,>Tjt®&ioaa>6 500* * (-'©At 3© 

® ffl©mRNA# 50*^ 6 lOOtflfS $ ft tc C £ WW h A> £ * o 

fc. -y--Y * y >y«eia$/c«»±iffli[3{c*j^-cBi^3^ 
mmfttc<t:t)bfrtj:t)>\\zfr^tc. mtt^tct 
«. «n#s*ifc£teo. •y-i , fy>y«fflBa©RNAis»^ 

ESS fc»*J»Wl5«ttv ^X^«^«*©mRNA©^ 

^B. PCRNWItcj:*). t^caCE^JS^io] ^-fv- 
*J:tfLtk3 [Efl|#*ii] ^^-Yv-^ffl^-cfettlS^ 

n/to mRNAta, T„CA [E5>J#^10] 

x'-mmzft. *Lxz<Di&m9L!8,$ftttcnm2 uu 

©dNTTPsfc J:0'±IBPCR/^ * - £ -£Jfll,>T PCRCCfc <5 
IfdSnfc. PCR®gJBDNA^-^x>^>^y;KcJ;iJ 
^fi$nfc. 7K RiRNAB. ffiff $*i/c£*j«3, E^fcJ: 
0'BM*^^ttmRN^»{^©||*K:*it,J-C|5] D U-^^-C?? 

=i>ho-/H6a«lv5t. <>£o©iaii^©q3(c««i-o 
*>©ffe©A> K^??CEL/td«, ffe©IS»(Ctt??fiL^ 

L> -5- 1 T B^^fiJttiffliaJtP 6 ©rtftNA©*«: b-f *^«C^* 

mmBfS.&mmtpxm*6i"<>ixft%i2fttc a m> 

USSl^d 3 {C te 1 » § ft fcmRNA© i7 o - r. > ^ 

3 0©cDI*\, IP^. TK cDN\ E^fflJSq3r-©^3I 

Sii5— o©cdna ( "ha") . feJtfJnn&ftttttlKl* 

-C©*«3S3nS— OOcDNA( "Tl") «. mm^jg 

T&C £tcj:0 DMfti^-i'i>'>>yy;l/^6!HlJR$ 

n> u r 2 -ooMtft? h pa$mz*ft?ft4oy ■< ? 

H\ 20/iM©dhfTP5©??ftT'C. t^ca [E^'JS^io] 7' 
5-f-?-te<imtk3 [E?iJ«#lL] ^-fv-4fflt> 

r, «ntt««K-r«c&«<*]i©tai«9aT-&A: 

«MC. PCWCJ;0S!l>'ttfi3nfc. Bc;*»*l3tlA:PCHS 

<D7vjv-m&i&tzctvim$ft, zvxn 
mmu $ n/cTK amt z -oomu z> wsssmix. J; o « 

mzfttc. 

R1000i$>C£*o-:WtU *L/Tffi?lJ%i*3ELfc. 4. 
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9»J»#9] (J, Bflf3*ifc4*5!K T«»Ltk3:79^ 
-1545' ^brnSW^.CA^-fv-njB* 

ttifl4SBNi:/n - ^*mt >/c£«rma© y - if > 

9 > ^©mRNABiE?^ "5 ^^«*fflMccD^ff 
l,»tiOTIW«B3*lfc. 4. S3£#ffi-r£i. mRNA 

Hffl<D£{ffiCCtB$£3 ft /c28S*$ J: C>*18SV ^ms 
5 C 4 #T * 4. l^(DmRNMi^^lf?IfflOiE^«^ 

LfcH (U->2*fJ:^4) . *tM4UT, fttfttBB 

->i -4) k iwstisae^^-if^^ov f± 20 
fc«ccH«3nfc. *©-fe;i^Y>4B. SJW^^ft^ 

•fe;l>7-f> ( "REF") > rasfccfctfP 53 ©^** ( "7101 

-4") tra^rzajRuwftsnfcREF-feJb^-f *s 

J:r;ras*5j:W(DiaaMSttSEa« ( "AL-5") £J3 

^T— S^HK»S*XfcREF-bJl"7-f ai- 

5 r/B^WSBfttttS 37 # C(Cfcl>TJg»3 30 

ft, ^ur37 e cccfc^rig*g v nN^BKilftcM^ 

&B> "aif**" 4aJ:tf5o©#5£3fi& 

t >I2?V© 7'^7-, " AP- 1 , AP- 2 , AP- 3 , AP- 4 , * fc 
ttAP- 5"© 9 ft©-o**ti*n»-*fc«»-^5 

v-tbxm^xpmztitc. 

S^TStR^ftfc (3+f*£ (Kbzak) . 1991, Jour. C 
ell Bioloqy,Vol.llS I pp.887-903) B BflBtftSMft© 40 
3>^>1f^EW4|IB«CCB-OB?U**'rSIIS 
(degenerate) 3 If * ^-SBlSfcfliK cn 

6©IB^J B 5 ' - CCCRCCATCG [ E5U##12 ] T*& 0 % R 
jWdASfcBdGT*^ BP^. *V Jf g **isX9l't* 

fb. ^^-©s^*fcfc6T#*6ftfc**u 

5 -}©#;£ Shftl^7-/v- ©E5*JB«T© 4 As 0 
4 : AP- 1 BEJW 5 ' - ACCCAOCCAA [ 82^J##13 ] 
L ; AP- 2 BE5U 5 ' - CACCGCTTGT [ffi?ij#^14] 
£W b ; AP- 3 BE9U 5 ' - AGCTGACCCT [Efl*#15] 50 
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£W L ;ap- 4 BEM 5 ' - OCTACTCCAC [EMB#16] 
£W0 : * LTAP- 5 BE5U5 ' - GTT0CGAT0C [E?U# 
#17] C*i6CDffliOEW©^^-f^-Btt 

m rnaB SI — ^ 5 ^ v - 4 b X AP 7* 9 -Y v - 4 ffl I * T 3! 
1893*1. *Lr*CDlS*©c0W«f-BBB^5-f^ 
APT^v-fcjco'^H^If vt^vA^-vUte 

^rpcRCciOitiBSn/c, PCR8»BDNte'-2:t>$/ 
>yy;uicj:0aB3ftfc. 4>ft< 4*>50-ioo©»«c 

(,><0*>©^> FB*fl'€ s ft©fe;t>7 4 ytiCte^Xgitj; 
~>tcl>«)\,xmiZtltc a ttmtbX. xV? 975 4 

#HI63ftfco 1^3ftftl>:/5^v~©#rBcnwB 
£$3ftT, fiP%, COCitti^O^-fv-^ mR 
Ntf» 6 cDNA<^0*MCC<&R-C& 4 C 4 *i|E W 3 tl 6 o 
4. S4?r#MT44. ^SlBfcBLrttfflSnfcy 
fey h^7"^^^-4in3n/c^cci t Sorsc?) 

4S^AP- 1 *fflt>fcJSl£4llt6l/fc. mRNAO^^STr 
BK^9^^KJ:ScDNA©ft«B!5c< % *Sl»B«5E 

rr«NA^t©l)ll(C^t l ^4C4, *>iCFH*©^ -f V- 
«mRNA^> 6 cDNA-NCDltlBCC^vg^* 4 C 4 ^H?g $ n 

4c m^^c^6cmmmtmot- ^-x^mc^W) 

S*l. IP%, REFH2;U9-r>BSU->HC^Stl 1 *fe 
Jl^ ^ >T101- 4 B§ U- > 2 klin? tl, 37°C(Cfcl^T 
tgmZtltcbJlyj >Al-5«§U->3(C^§n, * 
L/T 32. 5 e CCCfc^T ftfcfe -f > AT - 5 BS U 

->4^c^$n4o ^-Yv-©&*fB±sa-fe;i^-f > 

V >? V'V ^f7-iij: O'AP- 1,AP- 2 , AP- 3 , AP- 4 , $fcB 

AP- 5 % 7 9 v - 42 * h 4 b X Mb* X HJS UfcfilB 
B, 3rc^*j^r^#3n/c-fe;i/^^>REF v tioi- 
4, ai- Stei^.sXJCCfc^TJgftStiteAi- 5<0^ 

n-enjcfcc^r m o cdnv^ - >©ite* & fc 6 

^•fe;U9^>^6CDmRm(DWi. to^tf^*? v ?%M7 
?4*-teJ:ffAP-377 4v-*m^t£&m** Al- 

5 >* 32. 5 0 CtC4o^-C24fi^ig«U/cig^ClS 

^OFB*6«)5ffi©ifWi^iW ^ 

^>FBB4-CK,4Ur^SshS. HP%, 

B. S6B«©«feA9-r>«:*>i»r»I^K»!l3ft**e 

USSFd 4 r PCS $ n/cfiRNA© ^ a - > y 
32 . 5*c«:*5i>r ai - 5 -fe;i^ >f >*«*Ofc«^{C<D 
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AP-3£flH»TSC«t*Il/fc. Btrt**i3ftfcKi©cDM 

L r > f h a y x ^cdta* a - - > f A 
1>T ftfflSi^§«c L icifi -3 X* 9 in - pCRii^Cc ? a - 

-fV-20. 5f^KTISg|5AP-3:/^V-21 
*ai*Sl/TC>SCi*s. S^U*?- FIEBI*»69i6*»K: 
7n3*l£. C©g0#fl<JcDNA©5' ^ffi(*E?>J#-fl8r* 
•SilBIS <*ft, •? - l/'CC©c[)NA©3' ^«E5IJ##19 10 

fcJryCenbankC^KcfcSi, K,©3' Si5^e>0^ 
lK7$y8g3*J#3t'**>a*£B?^7 7 5 'J- (UBC 
If*) 4*ffl3r*ae4*flJ86*»4ttofc. HC3' SB 
#^6©&3I1R7 3 >KI2^J«. D.melanoqaster (>7 

-4S*i75%l5— -eO-CeSS.saccharomyce 

s (tf-»*nvY-fe^) ©UBC- 5g?^4 79%|SJ— 

•3 ; -eLTArabidopsis thaliana (75 t F7 % >X 20 

©UBClflS£75%|5]--C*S. K a i?a->« 
C ©»£*©*»© 5' jfcSgfc^/Cfct,^. *5-efc 

*iwj©#£*flH » s c t j: o , &m.<D®.<nwfo *> 

mXmZ. *Stf*©#-©^imiaSKJ;»3Hffa©niRNA© 30 

75y-£x*y-~>^Sfc»fc<£ji-css. cdna 

J:tf*©«lt©lHEK:ttffl-eS. Ss/cBSSffl^KteJ: 

SOfcfetcaw^i' a ->{ffsc 4#sr 

*, $fctt^>trnSfctt4>l^(CfoC»T3ES3tt 

* $ £ a - >{t 3 *ifccDNA{Jge©a^©^a4. 

ffcOJfcflULTtt. BtfWISftfccDl^fctt-tttfc© 
*fJfrf**D- >{;*:> -Ot^an^v^ 

50 



#1*2 8 4 3 6 7 5 
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ffe©jS« 

ffB©.t§JittW*©l5B©f5Bl*3r ft a. 

8tctet,»T». iaa«42 c CKjs^§n. ■eor+ya'* 

tii. 7--y>yiBR*3STC«:ftTl/fc©«c6tf. * 
<)dz?i,*? K©7ltS«4>&< 4fc6**M-? Ftc 
&6-rc4#T**. 

ffl-r*C4#-CtS. 

cDNA©tflI», .hESfifci**). »*5$:/K©SE 
fiS. 7 y > if is <fc M#S^fi)c©fc*©SgflSS© 
I8J, Sfi*ISR*y^7— fe*?-x-f >y7*f3>icJ: 
0 . £«3 f-©cDNA©fc*©^SttDNA^ y y 5- 

«. — (isothermal) 0NAHHI& (Waiker6, 199 
2, Proc. Natl. Acad. Sci., Vol. 89,pp. 392- 396) (C^D 

anst* c 4#-c* s. K-sa*«Miffi»«wftiWR 

«, i/Ki/«ae?-7T 5 y-©o4o4Pftfti5. ^ 
y -©y >^-iat?j5a«:fig#s 3 

^ffi^fflt^ns*. *Biai*©mRNA{ijS»l£¥r5c:i*s-c 

-g-LTcDNAlS, ^*D©raRNA©E^J4^BWCC|f— © 

«3ti9S. *ft< i fe«T©7 r 3 y-*J«t^«l6 F 

* : ^SR9 : -P-» + -f--fe* (Hanks6, 1991 Methods 

on Enzymolofly.Vol .200, pp. 533- 546) 
9^mB.^ ; *ss>7V i >#-DNA££g6SI (Miller 
6, 1985, EMBO Jour., Vol .4, pp.1609- 1614) I 'jHz 

S^aK (Guiochon- Mantel 6. 1989,Vol .57,pp.U47 

-1154) ; -fey >7'D7-7— b' ; Hz'J >7'a7 u 7--b'© 
tf W F*-^> : *dj/>*t— (f*j«fccjffl&©® 

aK{C*Jt,>-CiB»S<T.r(,>SSH2*jJ:0 { SH3F>-f> (Pa 
WS0n6, 1992,Cell.Vol 71,pp.359 - 362) I "fe y >/ 
fai/>fcirj:fai/>*^7 7 £-Hz' (Cohen,1991,M 
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ethods in Enzymology,Vol .201,pp.398- 408) ; 
>? U tflM 9 *) >«fftt^af->f S (cd 

Ks) Keyomarsie>, 1993, Proc. Natl .Acad. Sc 

i.,USA, Vol .90,pp.lll2- 1116) o 

-/Hon K>ffiffl$astcs^^r§^tc7 r if^>T^c 

&#T?#4. »4^*feB«tt©»ttCC*jtfStt6 (de 
qeneracy) ©*JfflBWSK>:3>-fe >1f XE^J4StrtSC^ 
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-B, WT©E^J:5' ~~ CTAYGCNTCT [IB?J#-^20] *fc 
B5' -CTAYGOfTCC [i2fl|#S|2l] C <fc*«"C* 

^©fiS. YB. :/*Y^-#*0ftBr»«Ufc 

Ntt. ^i/> ( "I") T&£ 0 *»-Yy^>ttffi©f 

B» 5' - CTATGcrrcri 5 ' -ctacc£itct<dS£^ £ 

fcB5' -CTATGOTGCi 5' -CTACGCTTCCCDjE^r^ 
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(13) 



#1*2 8 43 67 5 
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mm^ : i 

mnco&z : 1 3 

motn : -*m 

K?'J©|i!g : ^fiJcDNA 
W tf-fe-r-r #;H5E?'J : No 
T>^-tr >X : N o 
B5?'J 

TTTTTTTTTT TVN 

S2?U#-5f : 2 
KF'J©g$ : 1 3 

mom : 

E^JOWB : ffc<0$K n5)cDNA 
'^*-br-r #;UBE?'J : N o 

T>f"tr>7. : No 
B2?iJ 



BSyiJS t : 3 
fiEF'J©;g£ : 1 3 

mom : -*m 



m^mm m<Dmm §e!cdna 

'Wt;-bf-( ^;l/BS?>J : N o 

7 >^4r >X : N o 

TTTTTTTTTT VNff 

B57'J$-«f : 4 
B2?lJ<Dg£ : 1 0 
B2?'J©S : 
©OS : 

mnomm-.momm £$dna 

'W^tf-f #;UBE?iJ : N o 
7>f-fe>* : No 

NNTTTATTNN 

K7'J#^f : 5 
BS?0OS$ : 1 0 

E?iJCD®Si : m®&m -a ffJt D N A 
'W#-feT4 ^^l/E^'J : N o 
T>f--fr>X : No 

GCTTTMTKC 



mmn ■■ 6 
mw&z 1 o 
B2?'j©s! : mm 
m<D&. : -*sa 

^-ftf-fe-r-f #;bB2?'J : N o 

7 >f-fe>X : N o 
NMANHATGN 

BE^iJS-^ : 7 
ge?"JCDS? : 1 0 

: -*m 

htfpS?- : guy: 

mnomm ■. momm s$dna 

'^^tr^ *;l/B5yii : N o 
7>f-fe >7. : N o 

NNNANNATGG 

K«-5f : 8 
S5?'ltf)g$ : 1 0 

S2?']<D3K : mm 



(16) 
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&?\\(Dmm : ifeO&B* £l#DNA 
'"-f dHrr-f fifrW.m : N o 
7>f-b>X : No 

GCCACCATGC 

K^JS^ : 9 

mwgz : 2 6 0 

mow : -*« 
h^ps?- : mm 

SB?'J©SS: cDNA 
'W^-bf'* *;^E?iJ : N o 
T>^-tr >X : No 
R2F'J 

CTTGATTGCC TCCTACAGCA GTTGCAGGCA CCTTTAGCTG TACCATGAAG TTCACAGTCC 60 
GGGATTGTGA CCCTAATACT GGAGTTCCAG ATGAAGATGG ATATGATGAT GAATATGTGC 120 
TGGAAGATCT TGAGGTAACT GTGTCTGATC ATATTCAGAA GATACTAAAA CCTAACTTCG 180 
CTGCTGCCTG GGAAGAGGTG GGAGGAGCAG CTGCGACAGA GCGTCCTCTT CACAGAGGGG 240 
TCCTGGGTGA AAAAAAAAAA 260 

wzm^ : 1 0 

g£?'J®S£ : 1 3 
mW®. : mm 

mo®. : -#83 

ttwomm ■ motm £j#dna 

'W't:-bf-< rt;HKyij : N o 



##28 43 67 5 
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10 
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7>f"fe>X : No 
TTTTTTTTTT TCA. 

SE?'J#^ : 1 1 
ffi?ij©££ : 1 0 

mmm •. sm 

h^o^- : gilt* 

^-ftf-tr-f-f #;ug2?ij : N o 

7 >f"lr >X : N o 
B5?'J 

GTTGATTGCC 

BE«^f : 1 2 
K?IJ©g£ : 1 0 

e?ijo§!j : mm 
rnvwt : 

R?iJ<DgBSi : fl&©ffiHK SlUcDNA 

7>f-tr>X : No 

GCCRCC/VTGG 

BETUS^ : 1 3 
BEFijOfii* : 1 0 



mnom ■. mm 
mom : 

'W^-bf^ *^Eyy : No 

7>^-t?>X : N o 

AGCCAGCGilA 

ffi?ijg^t : 1 4 
B2?'J<Dg£ : 1 0 

m\om ■. mm 
mom : -» 

BefHOfflS : fftOfllK £fi£D N A 
'Wtf-fe-r-f ^;bB2?>J : N o 
7>^-b>X : No 

GACCGCTTGT 

EF>J#^ : 1 5 
KF'jCDg;* : 1 0 

mmom ■. mm 
mom : -#« 

Eyi]©MSI : ftiiOm®? aHicD N A 
/N^+'-trx-f ^USE?'] : N o 
7 >f-tr >X : N o 



\GGTGACCGT 

ffi?iJ#^ : 1 6 
BE?iJ©g£ : 1 0 

h+"p-^- : mm 

'Wtf-fex-f ^^USE^'J : N o 
T >^-t >X : N o 

GGTACTCCAC 

S5?')g^ : 1 7 
SE?iJ©g£ : 1 0 
&W(D® : 

mom : -#.« 

mnomm ■. motm ^ged n a 

7>f--tr >X : N o 
GTTGCGATCC 

Be^js-^- : 1 8 

K?'J£>£$ : 4 2 
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HBF'JGQSI® : c DNA 
/N-ftf-fcf -f ^;UBS?'J : N o 
7>f-lr >7> : No 

GCCGCCATGG CTCTGAAGAG AATCCACAAG GACACCCATG AA 

sey<j#^ : 1 9 

: 7 8 

ssyjcDS! = mm 

K^iJODS^: cDNA 
/N-f 4?-b-r-< */14E0J : N o 
7>f-fe>7. : N o 
SB?'J 

GTTGCATTTA CAACAAGAAT TTATCATCCA AATATTAACA GTAATGGCAG CATTTGTCTT 60 
GATATTCTAC GGTCACCT 78 

E*IM : 2 0 
K?'JCDS$ : 1 0 

: mm 

KiHpS?- : WfflR 
J5ffl<DW& ■ itiWtm ^UJcDNA 
/N-T ^-fe-r-f *>I/E7»J : N o 
7>f-b>X : N o 
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41 42 

GTAYGCNTGT 10 



$&m^ : 2 1 
mw&n : 1 0 

mn<om •■ mm 

mom ■ -*£g 

t-t-p^ : mm 

sznomm foam®, mdna 

/>-f tf-fer-f */UI5?'i : N o 
T>f-tr>X : No 

GTAYGCNTGC 10 



[JI2D9] 



10 20 30 40 50 SO 

CTTGATTGCC TCCTACAGCA GTTGCAGGCA CCTTf AGCTG TACCATGAAG TTCACAGTCC 

15 70 so 90 ioo no 120 

GGGATTGTGA CCCTAATACT GGAGTTCCAG ATGAAGATGC ATATGA7GAT GAATATGTGC 

130 140 ISO 160 170 180 

TGGAAGATCT TGAGGTAACT GTGTCTGATC ATATTCAGAA GATACTAAAA CCTAACTTCG 

190 200 210 220 230 240 

CTQCTGCCTG GGAAGAGGTG GGAGGAGCAG CTGCGACAGA GCGTCCTCTT CACAGAGGGG 

250 260 
TCCTGG GTGA AAAAAAAAAA 

M6 



[»3H3 
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«F#iF 2 8 4 3 6 7 5 



imim] 




♦ 

NVTTTTTTTTTTT-5' 




y - - 


Mfflfflfc--* 



NVTTTTTTTTTTT-5' 



-NVTTTTTTTTTTr-5' 
5' -NNttNNHNWl 



4 



5'-NNRHNNRNN 



-J< VTTTTTTTTTTT-5 ' 



* NVTTTTTTTTTTT-5' 



S'-NNNNNNHHN- 



-HVnTTTTTTTTT^S ' 
-NBAAAAAAAAAAA 



♦ NVTTTT7TTTTTT-5' 



5'-NNNNNNNNN 
S'-NHNNNNWN 



-NYTTriTMHTT-5' 
NVTTTTTTTTTTT-5' 

NBAAAAAAAAAAA 



7 



5'H 



-NVTTTTTTTTTTf - 5 ' 



5 ' -HHNHNNHNN- 



MVTTTTTTTTTTT -5 ' 
-NBAAAAAAAAAAA 



8 , 



5'-NNNKKWttW- 



~WVTTTTTTTTTTT-5 ' 
-NBAAAAAAAAAAA 



4NTT11 imTH-5' 
-NBAAAAAAAAAAA 



[*5H] 



5 ' - G CCACCATGG CTCTGAAGAGAATCCAC AAGCAC ACCC ATGAA . 



CTTGCATTTACAACAAGAA 



TTTATCATCCAAATATTAACAGTAATQGCACCATTTGTCTTGATATTCTACGGTCACCT - 3 ' 

VXgCCAGTGGA-5' 
A?- 3 




[94H1 



1234 1234 



3*7* 3«f** 3f V > 3*7* 3<f** 

UM AP-2 AP-3 AP-4 AP-5 
1234 1234 1234 1234 1234 
sAw 



IT 



•fc : : ~ 7 
!fe ::tt rt: =* j 



ill 



if 



* 4 I 

• 4 • «i 
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